July, 1, 1952 

H. N. SHAW 
ELECTRICAL HEATING ELEMENT 
Filed Sept. 26, 1950 

2,G02,130 



Patented July 1, 1952 

2,602,130 

UNITED 

STATES PATENT 
2,60,130 ELECTRICAL HEATING ELEMENT 
Harold N. Shaw, Erie, 
Application September 26, 1950, Serial No. 186,733 
i4 Claims. (CI. 201--74) 

1 
This invention relates to improvements in elec- 
trical heating elements and more particularly to 
the type of heating elements shown in my Pat- 
ents Nos. 2,217,296 and 2,265,549. 
In the' patents above referred fo electrical heat- 5 
ing elements of both helical and fiat conforma- 
tion are disclosed, each of which is adapted for 
use in a particular application. The helical struc- 
ture shown in Fig. 12 of my Patent 2,265,549, 
while very satisfactory in use, bas nevertheless 10 
required a relatively large amount of labor in the 
assembly thereof rendering the unit relatively ex- 
pensive. The simpler construction shown in Fig. 
19 of my Patent 2,217,296 is less expensive to 
manufacture, but this construction is hot entirely 15 
satisfactory when used for elements of small 
diameter because in the smaller Sizes there is 
danger of short circuiting throughthe support- 
ing channels due fo the small clearances per- 
mitted. With respect to the fiat type of element 20 
shown in Figs. 20to 21 of my Patent 2,2.17,296 
the channel shaped clips-7 I, being elativèlyex: 
pensive, also make the Cost -of/ Construction of 
this unit higher than is desired.  ' 
With the above in mind,a principaI object of 25 
the present invention is t0 provide an improed 
helical heating element having reltively few 
sulators to thereby reduce the bulk of the unit as 
well as the cost thereof. 
A further object of the invention is to povide 30 
an improved helical heating element huving in- 
sulators of improved construction mounted on 
an improved axially extending supporting ruera- 
ber, said insulators and supporting member be- 
ing so constructed that positive clearance between 35 
the element and supporting member is at 11 rimes 
provided. 
A further,more specific oject of the invention 
is t0 provide an improved helical heating element 
of .the class described, wherein the axially ex- 40 
tending supporting member isformed with a plu- 
rality of radially projecting, longitudinlly ex- 
tending fianges on which the improved insula .tors 
are mounted, said insulators being slotted at their 
inner ends to receive said fianges. 45 
A further object of the.invention!s to provide 
an improved helical heating element of the class 
described having a pair of..insulating end blocks, 
which blocks-are formed,-wih radia!y .ex.te.d- 
ing slo to:permit the nd Laortions 'of the sup- 50 
porting member to,prject ' therethrough, thç en- 
tire unit being held .in .assembled .condition by 
bending over the flang_es, pf t_le supporting.me m- 
ber at the ends thereof outwardly of said. end 
 ..55 
block slots. .  
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A further object of the invention is to provide 
an improved fiat type of electrical heating ele- 
ment having insulators of similar construction 
to the insulators used on the helical elements, 
said insulators being held in assembled condition 
by an inxpensive clip ruade of wire. 
A further object of the invention is fo provide 
improved electrical heating elements of the class 
described which are light in weight, which are 
constr.ucted so as not to store appreciable amounts 
of heat, and which are therefore capable of rela- 
tively fst action both in heating up and in cool- 
ing off. 
A further objectof the invention is fo provide 
improved heating elements which are inexpensive 
in construction, not only because of the use of 
inexpensive materials, but also because the im- 
proved construction readfly adapts itself fo mass 
production methods. 
With the above and other objects in view, the 
invention consists of the improved electrical heat- 
ing elements, and all of their parts and combi- 
nations, as set forth in the claires and all equiva- 
lents thereof. 
Ii the drawing accompanying and forming 
part of this spécification, wherein are shown two 
embodiments of the invention, and wherein like 
characters of reference indicate the saine parts 
in all of the views: 
Fig: 1 is a fragmentary side elevational view of 
animproved helical heating element embodying 
the princip!es of the invention; 
'. Fig. 2 is a left hand end elevational view of 
the element shown in Fig. 1; 
lig. 3 is aright hand end elevational view Of 
the element shown in Fig. 1; 
Fig. 4 is a transverse vertical sectional view 
taken approximately along the line  of Fig. 1; 
Fig. 5 is an enlarged perspective view of one 
Of the insulators embodied in the improved heli- 
cal heating- element; 
-Fig. 6-is a fragmentary side elevational view 
of a fiat type electrical heating element em- 
bodying the principles of the invention, one of 
the wire clips being removed and parts of said 
elemen being broken away; 
Fig. 7 is a transverse vertical sectional View 
taken approximately along the line 7-- of _'.g. 
Fig. 8 is a. side elevational view showing the 
wïre Clip rémoved from the-element .shown in 
Fig. ,6;  
Fig, 9. is a,perspective view'of one of the in: 
sulators embodied in the improved electrical 
heating ëlement shown in l!g. 6; 
Fig: 10 is a side elevatonal view of-a modi 
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iïed form of clip adapted for use with the im- 
proved heating element shown in Fig. 6; and 
Fig. 11 is a transverse sectional plan view taken 
along the line |-- of Fig. 10, one of the in- 
sulators with which the clip is adapted tobe as- 
sociated being shown in dot and dash lines. 
lefelTing more particularly to Figs. 1 to 5 of 
the drawing, the numeral  indicates an elon- 
gated supporting member or spider, preferably 
formed of rhin metal and having a plurality of 
radialiy projecting longitudinal flanges | 6,  7 and 
|8. The preferred form of spider  is Y-shaped 
in cross section and may be formed of two pieces 
of metal V-shaped in cross section and spot 
welded together as shown. Atone end of the 
spider an electrical connection member 
formed integral therewith, said member project- 
ing axially from the end of the spider. 
A helix 200 of channel shaped metal of the 
type having metallurgical qualities conmaonly 
present in electrical heating elements surrounds 
the supporting member or spider  so that the 
latter extends coaxially within the helix 200. 
ï plurality of insulators 2| are mounted on the 
supporting member  and are positioned be- 
tween adjacent turns of the helix 200. The in- 
sulators 2 project radially inwardly from be- 
tween the turns of the helix 200. and are each 
formed  with an enlarged inner end 22 which 
overlaps the adjacent turns of the helix 200 and 
wlich is formed with a slot 23 for receiving one 
of the flanges of the supporting member or spi- 
der 5, as shown. As also shown in the draw- 
ing, all of the insulators mounted on one of the 
flanges of the spider  are in longitudinal align- 
ment. The insulators 2| are formed with en- 
larged outer ends 24 which also overlap adjacent 
turns of the helix 200 and which project radially 
outwardly from the helix 200 a predetermined 
distance. The enlarged outer portions of adja- 
cent insulators on a flange of the spider  may 
abut each other as may the erdarged inner por- 
tions 22. 
An electrical connection member 
the end of the helix 200 adjacent the connection 
member |9. An. insulating end. block _00 pref- 
erably cylindrical in form and; having a radius 
substantially equal to the radial distance rom 
the axis of the spider to the ouer tips of the in- 
sulators» is formed with a centraï aperture 
and preferably with three slots 200 extending ra- 
dially outwardly from the aperture 27. The 
block 200 is also formed with a rectangular aper  
ture 29 therethrough. The end of the support- 
ing member or spider   adjácent/tte connect0rS 
 and 2 projects through ttie aperture 27 and 
slots 200 as shown in Fig. 3. The connector 
projects through the aperture 29. The block 200 
is preferably formed with a circular recess $00 in 
its outer end face; said recess having a radius 
which is preferably equal to the radius of the 
slots 28, and said recess also cornmunicating with 
the aperture 9. The end block 26 abuts the 
adjacent end of the helix 200; and the ends of the 
flanges 00, 7 and 00 are bent over within the 
recess 300 as shown in Fig. 3.to prevent more- 
ment of said block áway :from the helix 
 metal connection member $ cormecf the 
left hand.end of the helix 200 (as viewed in Fig. 
1 wih the adjacent, end of the spider". An 
insùlaing end block $2, preferably identical with 
the end block 200, is mounted on the end of'tie 
spider  opposite.the block 200 The adjacent 
ends of flanges 6,  and 00 project thrdugh the 
block $ and into th end recesS thereo, said 
ends of said fianges being bnt: ve, as shoWn. in 

Fig. 2, to prevent outward movement of the biock 
$2. The block $2 preferably abuts the adjacent 
end of the helix 200. 
The blocks 26 and 2 may be formed with suit- 
5 able radialiy extending bosses $ and $4 to pro- 
vide means for conforming the abutting surfaces 
of said end blocks to the curvature of the helix 
2. Each of the end blocks 26 and $2 is also 
preferably formed with a recess $ (see Fig. 4) 
10 for receiving one end of the helix 200, the recess 
$ and the bosses $4 and 3 cooperating to pro- 
vide the end blocks 2 and 2 with means for 
conforming to the shape of the end of the helix 200. 
It will be apparent from the drawing that the 
15 improved helical heating element is adapted to 
be positioned in a metal tube and that all metal 
portions of said element will be completely insu- 
lated from the side and end walls of said tube. 
It is also apparent that the improved insulators 
20  and the improved spider  coact to provide 
positive clearance between said spider and the 
helix 00 with the result that short circuiting 
between the helix and the spider is positivelF 
prevented even when the improved heating ele- 
25 ment is ruade in a small size. 
The improved spider , while being light in 
weight, is inherently strong, and its lack of bulk 
prevents it from storing up appreciable quantities 
of heat. The free radiation of heat from the helix 
30 200 which is permitted by the improved construc- 
tion, combined with the lack of bulk in the spider 
and in. the insulators, provides for very quick 
heating and cooling of the helix. While the im- 
proved spider   is shown as having three radially 
35 proJecting longitudinal flanges, it is obvious that 
it is within thé concept of the invention to pro- 
vide  spider having radial flanges other than 
tliree in number in ordr to suit requirements: 
leferring to Figs.-6 and 7, the improved fiat 
4O form of the invention comprises an elongated 
extent of channel shapedmetàl; preferably' hav- 
ing the sme metallurgical ch:acteristicsas the 
helix 2{} Of the form of the invention shown in 
Fig. 1. The extent 6' !s rranged with: reverse 
5 bends.$]. ssh0wn in Fig 6; the"channelS being 
compresSed as illustrated to" peit-the fbrmai'n 
of said reverse bends. A plu:r!ity ,of improved 
insultors $00 are Positioned inthe sp.as 39, be- 
50 tween adjacent extents of the :channel $00and " are 
aifgned.in, rows as-shown. " ' 
Peferring to Fig. 9 the insuitors  are in the 
general form of a rectangular block hving par- 
allel end walls 4| parallel side walls 400, ad 
55 parallel top and bottom walls 42. The insulators 
$00 are .preferably formed in. each of thei op and 
bottom walls 42 with a central transversely ex- 
tending groove 45. The side walls of t-he grooçes 
45 diverge outwardiy at each end as sh0wn at 
60 The insulators $00 are also formed in each Of- their 
opposite end walls 4| with a central, vertically 
extending groove 4. The depth of the grooves 
is preferably slightly less than hall of the width 
of the.channel $6, the reason for which will. be 
65 pointed out hereinafter. 
As sh0wn in Figs.. 6:and 7, when the .insulators 
$00 are in: aligned ,positions: the-top wall o-one 
irïsutat0r.is in abutment with the botom wgllof 
the:eeïnsulat0r thereaboVe..-The insultors $$-:are 
70 prefeçablY :hel in.alinment by:the:use 
wire lipg. 400 of genally U-shap ed'Cënf0rmati0n, 
the legs ofsaid clips beig-PSitiobië: in the 
grooves :of- the alïgned insulators; 
Figs. 6 and 7.  Since the channel 300-is sliglïtIy 
7 wider than the space provided by a pai: o regis 
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terlg grooves 43 in adjacent insulators 38,. the 
wire clips 46, in pulling the insulators 36 t0gether, 
compress the, cha.nnel transversely where said 
channel passes through said grooves. This pre- 
vents the rows Of insulators from moving 10ngi- 
tudfnally of the channels, and thus the insulators 
are secured in their proper spaced relationship. 
Figs. 10. and 11 illustrate a modified fom of 
clip 47 which may be used in lieu of the clip 46 
of Figs. 6 to 8. The clip 47 may bave its leg 
portions 46 and 48 formed of material which is 
T-shaped in cross section, the leg 46 having an 
inwgrdly projecting flange 50 and the leg 48 
having an inwardly projecting flange 5. As 
shown in Fig. 11, the clip 47 is adapted fo be 
positioned around a row of insulators with the 
flanges 50 and 5 positioned in the grooves 45 of 
said insulators, the remainder of the leg portions 
46 and 48 being adapted to contact the end walls 
41 of the insulators to provide additional support. 
The structure of the form of the invention illus: 
trated in Figs. 6 to 10 insures positive clearance 
between the channel 36 and the wire clips 46 or 
47, in much the same manner that the structure 
of the form of the invention sh0wn in Figs. 1 to 4 
insures positive clearance between the spider 15 
and the helix 20. The divergent conformation 
of the ends of the grooves 43 oî the insulators 36 
insures maximum radiation of heat from the 
channel 36, and the simple construction of the 
clips 46 and 47 not only reduces the cost, but also 
reduces the bulk Of the unit. As previously stated, 
any reduction in the bulk of a heating unit of this 
type lowers the ability of the element to store 
heat and correspondingly increases the speed with 
which the element can heat up or co01 down. 
Whfle only a few ïorms of the invention have 
been sh0wn, and described, i is obvious that 
various other changes and modifications may be 
made without departing from the spirit of the 
invention, and all of such changes are contem- 
pláted as may c0me within the scope of the 
cIaims,  
. Wlat I claire as new is: " 
1. In an electric heating unit: an element 
f0rmed of an elongated continuous extent of 
metal arranged in circuitous forum; insulating 
members carried at intervals by the element be- 
tween side portions thereof, each of said insulat- 
ing members having opposite ends overlapping 
adjacent element portions said insulating mem- 
bers extending in rows with the overlapping end 
.portion of one member projecting toward the 
overlapping end portion of an adjacent insulating 
member to retain the element therebetween, one 
of Said ends of each of the insulating members 
.being formed with a slot; and a supporting mem- 
ber-encircling said insulating members and hold- 
ing saidinsulating members and said element in 
assembled condition, said supporting member 
having portions positioned in the slots of said 

insulating members. 
2. in an electric heating unit: an element 
.formed of an elongated continuous extent of 
moral arranged in circuitous form; insulating 65 
members carried at intervals by theelement be- 
twéèn.side portions thereof, said insulating mem- 
bers.having opPosite ends overlapping adjacent 
element portions and projecting beyond the sides 
thereof, said proecting ends of the insulating 70 
.members each being formed with a lot; and a 
supporting member generally T-shaped in cross 
 section enCircling said insulating members and 
.:holding said insulating members and said ele- 
ment in assembled condition, said T-shaped cross 75 electrical .... insulating, mtèrial,, each. .°f.. said.., end 

section inc!uing a flarïge .positioned in the slots 
of said insulating members.,  . 
. In an"electric heating .uni: àn èlëinnt. 
formed of an elongated continuous extent of 
5 metal arrnged in circuitous for,m;, insulat!ng 
members carrièd a.t [ntervas-by the elementbe, r 
tween side portions thereof, said insulating mem- 
bers having opposite ends OverlaPping gdJdcent 
element portions and projecting beY0nd the skies 
10 thereof, said projecting ends of the insu!atg 
members each being formed with 
wire encircling Said insulating members and hold- 
ing said insulating members, and sakl elementln 
assembled condition, said wire being accommo- 
15 dated in the slots of said insulating members.. 
4. In an electrical heating unit: an elongated 
helix of moral; an elongated supPortirg.membé 
extending axially within said helix, saidmember 
being îormed With a plurality of radially projectç 
20 ing longitudinally extending flanges; and a pu- 
rality of insulating members positi0ned between 
adjacent turns of said helix, said insulating mem- 
bers each having an enlarged end projëcting 
radially inwardly rom said helix and overlapping 
2 adjacent turns of, saïd- helix, said inwardly, pro- 
jecting end being slottéd to receive one bf the 
flanges of said elongated supporting member,ànd 
said insulating members having enlarged ends 
projecting radially outwardlY from the helix .and 
3o overlapping adjacent turns, with ends. of sa.d 
overlapping portions of insulating members 
which are on opposite sides Of a turn projectihg. 
toward one another.. 
5. In an electrcal heating unit: an elongated 
35 helix of metal;.,an elongated supporting member 
extending axially within saint helix, said member 
being fomed with a plurality of radially pror 
jecting longitudinally extending flanges;, a plu  
rality of insulating members positioned betwee.n 
40 adjacent turns of said helix, said inulating mem- 
bers each :having an enlarged., end projecing 
radially inwardly îromsaid helix and overlapising 
adjacent turns of said helix,said inwardly pro- 
jecting end being Sl0tted 0 receive onë of the 
45 flanges of said elong'ated supporitlgmëmè n 
said insulating membes having enlarged, ends 
projectingïrdially o.utwardly from the. helix and 
overlapping .adjacent turns, .with ends of. sid 
overlapping portions of insula£ing rnembers 
5o which are on opposite sides.of a turn projecting 
toward one another, and. a pair of end. bl0cks 
ruade of electrical insulating material, each. of 
said end blocks being formed with radial sl0ts 
to permit projection therethrough of an end po!:r 
55 tion of said elongated supporting member. 
6. In an electrical heating unit: an elongatefi 
helix of moral; an elongated supporting member 
extending axially within said .helix; .said.rnember 
60 being ormed with. a plurality of rdiaHy pro- 
jecting longitu.dinally extending flanges; a plu- 
rality of:insulating memberspositioned between 
adjacent turns of said helix, said insulating.mem- 
bers .ëach having an enlrgedend projecting 
radially inward!y fr0m said helix and overlapping 
adjacent turns of said helix, said inwardlypro- 
jecting end being :glotted to-.ëcëive or/e of the 
flanges 6f  aid elongaed:suPpotin memSei',: and 
sdid insulating members having enlarged ends 
pojecting ratially Outwrdlyfrom the helix and 
overlgpping adjacent:tiïrns, with ends of said 
overihpping portions of insulating members which 
a%e on opposite sides oî a .turn pojeting ïowird 
one another, anii a Pair of end blocks ruade of 
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blocks being ormed with radial slots to permit 
projection therethrough of an. end portion of said 
elongated supportingmember, the flanges at the 
ends. of said supporting member outwardly of 
said end: block slots being bent over.to prevent 
moral of said end blocks and to hold the unit in 
assembled  condition. 
7: In- an  electrical  heating unit: an elongated 
helix of ruerai; an elongated supporting member 
extendïng, axially within said helix» said member 
beingformedwith a plurality of radially project« 
ing: longitudinally extending flanges; a  plurality 
of insu]kting members- positioned between ad- 
jacent turns, of sid laelix, said insulating mem- 
bers each tiaving an en-larged end projecting 
raoEiallFinv¢ardly  from said  helix and: overIapping 
adjacent turns of: said heIix, said inwardly pro- 
jècting end being slotted to receive one of the 
fl:ange of said elongated supporting member, and 
said insuIating members having enlarged ends 
projecting radialty outwardly from the helix and 
overlapping adjacent turns, with ends of said 
overIapping portions of insulating members 
which are. on opposite sides of a turn projecting 
tward one another, and a pair of end blocks 
nmde of electrical insulating materiaI each of 
saïd end blocks being formed with radial slots 
to  permit projection therethrough of an end por- 
tion- or said elongated supporting member, the 
flanges a the ends of said supporting member 
outwardly of: said end block slots being bent over 
to'prevent removal of sakt end blocks and to hold 
the unit in assembled condition, and one of said 
end" blocks being formed with an outwardly fac- 
ing recëss in  it oüter end face for accommodat- 
in'ï tle-adjacent end of said supporting member 
iiwardy of the outer face of said end block. 
8 In an- electrical, heating unit: an elongated 
heIix of ruera.1.; an» elongated metallic supporting 
member extending axially within sakl helix, said 
member being formed with a plurality of radially 
projecting longitudinatly extending fianges; a 
plurality of insulating members positioned be- 
tween adjacent, turns of said helix, said insulat- 
ing: members each. having an enlarged end pro- 
jècting radially inwardly" mm said helix and 
overlapplng-adjacent turnsof said helix said 
wardF projecting end being, slotted to receive one 
ot-theflanges of said elongated supporting ruera- 
ber; n electrical connection membe on one end 
of said supportïng:member;, an electrical cormec- 
tion member on the adjacent end of said helix; 
and: an. electCl connection between said helix 
d said. supporting:, membe at= the opposite end 
of the uni. 
9 In an electrical hea.ting, unit; an elonga-ted 
hellx of metl;, an. elongated supporting member 
extending, axially within said helix, said member 
being formed with.  pltu'ality of radiall project- 
ing;: longitudinally extending fia-nges; a plurality 
of insulatin members posiioned between adja- 
cent turns of said. helix, said insulating members 
each having an enlarged end projecting radially 
inwardly ff.oto said.helixand.overlapping adj acent 
turns of saidl helix,said inwardlY projecting end 
bing, slotted to. recel.ve one of the fianges 
elongated suppa'.ing memer;_ and Saïd insulat- 
ing members each having a portion  projecting 
.rdiall ouwardl oï said: helix, and  overlapping 
.adjacent turna oZ said- heIix, adjaceut:insulating 
members on opposite sfdes of- the- sme turn of 
said' hellx having theh" inwardty- and outwardly 
overIapping portions, abuting;- and a- pair of end 
locks made of  electrical- insuating  material, 
ech of said end bïocks being formed with radial 

8 
slotsto permit projection therethrough ofan end 
portion of said elongated supporting member. 
!0. In an elictrical heating unit: an elongated 
helix of metal; an elongated metallic supporting 
5 member extending axiallywithin said helix, Sald 
member being formed with a plurality of radially 
projectg longitudinally extending flanges; a 
plUrality o.f insulating members positioned 
tween adjacent turns of said-lielix, said insulating 
IO membçrs each having an enlarged end Project- 
ing radially inwardly from said helix and over- 
lapping adjacent turns of said helix, said inc 
wardly proecting end  being slotted fo receive one 
o the flanges of said elongated supporting mem- 
15 ber; a pair o end" blocks ruade of electrical 
sulating material, each of said end blocks being 
formed- with radial slots fo permit projection 
therethrough of an end portion of said elongated 
supporting member; a firs electrical connection 
2O member on one end of said supporting member 
outwardly of the adjacent end block; a second 
electrical connection member on the helix- at said 
end, the adjacent end block being ormed with an 
opening fo permit said second connection mem- 
25 ber to pass therethrough; and an electrical con- 
nection between said supporting member and said 
helix ai the opposite end ofthe unit. 
1-1. In an electrical heating unit: an elongated 
helix of ruera!; an e!ongated supporting member 
:» exten-ding aially wiçhn said helix, said ,member 
being formed with a plurality of ra-diallyproject 
ing longitudinally extending 12anges; a plurality 
of insulating members positioned between ad- 
jacent turns of said helix, said ïnsulating mem- 
35 bers each having an enlarged end projecting 
radially inwardly from said helix and overlapping 
adjacent turns of said helix, said inwardly pro- 
jecing end being slotted to receive- one of the 
flanges of sa:d elongated supporting member, and 
40 said insulating members each having a portion 
projecting radially outwardly of said helix a pre- 
determined distance, adjacent insulating mem- 
bers which are on opposite sides of the saine turn 
of the helix having portions projecting toward 
45 one another fo retain the helix; and a pair of 
circular end blocks made of electrical-insulating 
material, each oï said end blocks being formed 
witl radial slts 0 permit projection there- 
through af an end portion of said elongated sup- 
5o porting menïber, and said end blocks being of 
sucli- size that the peripheries thereof are spaced 
radially outwardly from said helix the saine dis- 
t'ance s the outer ends of said insulating mem- 
bers. 
5n I2: In an electricalheating unit: an elongated 
helix of metal-; an elongated supporting member 
extending aoEially vithin said helix, said member 
being formed-with a plurality of radially pro- 
jectng longitdinally extending flanges; a plu- 
o rs.lity of insulating membeïs positioned between 
adjacent turns of said helix, said insulating mem 
bers each having an enlarged end projecting 
ra-dially inwardly from said helix and overlapping 
a'djacent turns of said helix, said inwardly pro- 
¢5 jecting end being slotted fo receive one of the 
flangesof sa.id elengated supporting member, and 
said insulating members each having a portion 
projecting radiailyoutwardly of said helix a pre- 
determined distance; said outwardly projecting 
ïo portions overlapping adjacent turns of said helix 
and  adjacent insulating members extending in 
rews longitudinally o the helix and havïng ends 
of. tteir overlapping . portions abutting on. both 
sides o the helix; and a pair of circular end 
75 blocks- ruade oZ electrïcal insulating material, 
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each of said end blocks being formed with radial 
slots fo permit projection therethrough of an 
end portion of said elongated supporting mem- 
ber, and said end blocks being of such size that 
the peripheries thereof are spaced radially out- 
wardly from said helix the saine distance as the 
outer ends of said insulating members. 
13. In an electric heating unit: an element 
formed of an elongated continuous extent of 
metal arranged in circuitous form, individual in- 
sulating members carried ai intervals in the 
circuitons extent of the element between side 
portions thereof, each of said insulating members 
having ifs ends overlapping adjacent element 
portions, said individual insulating members ex- 
tending in rovs with the overlapping end por- 
tions of one member projecting toward the over- 
lapping end portions of an adjacent insulating 
member in the row to retain the elemenç there- 
between, at least one of the ends of each insulat- 
ing member being formed vith a sloç, and a sup- 
porting member having a portion positioned in 
the sloks of said insulating members to hold the 
latter and the element in assembled condition. 
14. In an electric heating unit, an element 
formed of an elongated continuons channel- 
shaped ribbon arranged in circuitous form, insu- 
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lating members carried at intervals by the ele- 
ment between the turns thereof, said insulating 
members having projecting portions aç both ends 
which overlap opposite sides of adjacent element 
5 portions, said projecting portions aç at least one 
of said ends of the insulators having a slot ex- 
tending at right angles to the element turns, and 
a member extending along and engaging said 
slots to hold the insulators in assembled condi- 
tion. 
HAIOLD I. SHAW. 
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